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Analysis of b a r i c  maps ( a l t i t u d e  higher  than 5 0 0 0  meters) of 
the  Northern Hemisphere for t he  yea r s  1949 t o  1962 has shown, t h a t  t h e  

a reas  of greater recurrence of m a x i m u m  and minimum pressure  a t  upper 
troposphere and lower s t r a tosphe re  he ights  are concentrated in t h e  

annular zones, s i m i l a r  t o  those of auroraer  The number of t h e s e  baric 
formations has two maxima i n  the  11-year cyc le ,  coinciding with the  

corresponding maxima in the glow i n t e n s i t y  of the  coram?- l . b e  
Therefore,  both,  t h e  geographical d i s t r i b u t i o n  of a l t i t u d e  b a r i c  forma- 

t i o n s  and t h e i r  v a r i a t i o n s  i n  time, suggest  t h a t  theps are determined by 

0 

5303 A. 

1 . - I ~ R O L U C T T O N . -  - "he develoFment of a c t i v e  processes  i n  the 

Sun is at tended by e m i s s i o n  of i n t e n s e  u l t r a v i o l e t  r a d i a t i o n ,  of zorpus- 
c u l a r  streams and by rad io  emission. These r a d i a t i o n s ,  reaching t h e  

Ea r th ' s  atmosphere, induce i n  i t  s t r o n g  v a r i a t i o n s ,  which are p a r t i c u l a r -  

l y  evident  i n  the u p e r  atmosphere l a y e r s  a t  he igh t s  above 60- 70 km. 
~ ~~ 
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The e f f e c t  of a c t i v e  so l a r  r a d i a t i o n s  on the  lower l a y e r s  of 
the  atmosphere (troposphere,  s t ra tosphere ,  ozonosphere) is l e s s  evident.  
A large number of publ ica t ions  on t h i s  sub jec t ,  of which the  list has  

been r ecen t ly  compiled in monographs 11, 21, conta in ing  mostly statisti- 
c a l  comparisons of i nd ices  of s o l a r  and troposphere a c t i v i t i e s ,  l e d  t o  
r e s u l t s  poorly agreeing among themselves. Because of  t h a t ,  the  very i d e a  

on the  p o s s i b i l i t y  of s o l a r  a c t i v i t y  e f f e c t  on the troposphere became 

undermined, and t h i s  i n c i t e d  a s e r i e s  of  r e sea rche r s  t o  consider the  lower 

l a y e r s  of the Ea r th ' s  atmosphere as a closed system. In our opinion, t he  

causes  of these f a i l u r e s  are : 
1.- The i n c l i n a t i o n  t o  f ind  universa l ,  monotypic links i n  var ious  

geographic regions of t h e  t e r r e s t r i a l  globe, without tak ing  i n t o  account 

the g r e a t  complexity in the develoyment of tro?ospheric processes,  s t rong-  

l y  dependent upon the p r o p e r t i e s  of the  underlying sur face ,  of the  season, 

the time of the  day and t he  geographical pos i t i on  and i n i t i a l  conditions.  
This  l eads  us t o  es t imate  t h a t  the a c t i o n  of Solar a c t i v i t y  on t he  t e r r e s -  

t r i a l  a+nosphere i:i7_1 be ambiguous at  var ious places.  
2.- The usua l ly  employed ind ices  of s o l a r  a c t i v i + g  of n a s i e r  access  

such as the sunspot areas and the 2olf numbers, &re  nonl inear ly  connect- 
ed with the values  of t he  s o l a r  rad ia t ion ,  which has  s ign i f i cance  for the  

processes i n  the lower l a y e r s  of the Ea r th ' s  atmosphere. 

It follows froni the above-said, t h a t  when cha rac t e r i z ing  the  t ro -  

posphere dis turbances,  one can not bc L a i t e d  by observat ions a t  a s i n g l e  

poin t ,  even i f  of s e v e r a l  years '  s t m d i n g ,  but must view the  meteorologi- 

c a l  processes  i n  a plane tary  scale .  

Expounded below a r e  the basic  r e s u l t s  and conclusions of two 

works [i, 33, which al low t o  app=oach the problem "Sun-troposphere", t o  

understand the causes of f a i l u r e  of  numerous works and t o  show, t h a t  

powerful cyclones and anticyclones are conditioned by s o l a r  corpuscular 

streams, i n  the s t r a tosphe re ,  whether i n  space or i n  time. 



2. - Spatial --- _I Dis t r ibu t ion  _-------  of - P o w e r ~ ~ l - B - ~ - i ~ - ~ e n t ~ ~ ~  

wi th in  the  Stratosphere ---- 
It w a s  noted a long time ago t h a t  the  regions,  where powerful 

baric formations occur: cyclones and an t icyc lones  (i..e. formation? t h a t  

a r e  observed i n  the  u p e r  troposphere and lower s t r a tosphe re  i n  the  5-15 
kn a l t i t u d e  ranpe and determine the m a i n  p e c u l i a r i t i e s  of the  general  

atmosphere c i r cu la t ion ) ,  a r e  no t  d i s t r i b u t e d  a t  random along the Borthern 
IIenisn3cre. Al t i tude  ant icyclones apnear mostly over the western bounda- 

r i e s  of .'.sia and North America, w h i l e  a l t i t u d e  c:rcloncs a r e  mostly over 

the e a s t e r n  6'-ores of the  continents.  

B . I .  Sazonov [l] analyzed 1 2  000 a l t i t u d e  b a r i c  c h a r t s  of the 

i-iorthern IIemisThere for the years 1.949 throurh 1962, wi th  the view of 

o u t l i n i n g  the regions of most f recuent  recurrence of extrema1 d e l l e c t i o n s  
of pressure  f roz  the normal. It was found t h a t  the rec ions  of t he  g r e a t e s t  

recurrence of maximum pressure form annular zones, analopous t o  those of 
trlc aurorae. Lie brouFht out,  as  an example, i - 1  Fie;. 1 the  recurrence i n  

percent  of m a x i i u m  pressure i n  the s t r a tosphe re  i n  winter. It is  c l p a r l y  

seen t h a t  such zone forms a r ing ,  whose cen te r  is  near the geomagnetic 
pole. T h i s  pa t t e rn ,  c l e a r l y  exnrzssed i n  the s t r a tosphe re ,  becomes rap id-  
dly b lu r r ed  a t  t r a n s i t i o n  t o  the  middle and lower troqomhere.  FiR.1was 

borrowed f ro7  the ind ica ted  work [l], in whicF a s e r i e s  of analogous 

cha r t s ,  drawn from broad observat ional  ma te r i a l ,  is brouyLt up, and 
a descr ip t ion  of t he  method applied i n  the work is gjTrln. ;,n analoyous 

annular  zone i s  obtained a l s o  €or the extremely l o w  values  of pressure.  

This znne is sonewhat displaced t o  the west r e l a t i v e  t o  the zone of ex t re -  

mely hiph nressures.  It is  Shown, t h a t  at  pass ing  of g r e a t  sunspot groups 

throuch the c e n t r a l  meridian of the Sun, a n  increase  of pressure  takes 
place  i n  the b a r i c  formations of the  f i r s t  zone, and a drop i n  the second 

one. 

These r e s u l t s  c l e a r l y  point t o  the f a c t ,  t h a t  the agent ,  s t imula-  

t i n g  the 2evelo?ment of b a r i c  formations i n  the s t r a tosphe re  and  upper 

troposahere,  i s  thl? solar corpuscular ra i i ia t ion,  whose d i s t r i b u t i o n  is 
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determined by the Earth 's  magnetic f i e l d ,  Hence, i t  follows also, t h a t  

the r e a c t i o n  of the lower atmosphere on s o l a r  a c t i v i t y  w i l l  have e i t h e r  

s ip ,  depending upon the re,&on considered, This region will be sharp ly  

ou t l ined  i n  the  upper troposphere and s t r a tosphe re ,  and its geographical 

p o s i t i o n  w i l l  be unsteady and not c l e a r l y  expressed in the  troposphere,  

a6 a r e s u l t  of the  washing out  of both zones near the  terrestr ia l  surface.  
This is a normal r e s u l t  of the  e f f e c t s  of therna l ,  mechanical and r a d i a t i -  

ve p e c u l i a r i t i e s  of the  underlying surface.  It explains the  absence on 
t3e  3 a r t h * s  su r face  of spo t s  with s teady,  c l e a r l y  expressed ind ica t ions  

of a link between meteorological and s o l a r  indices .  Such links can be 

orly casuollyr observed over the  extent  of s e v e r a l  l l -yea r  cycles ,  us ing  
t e r r e s t r i a l  data. 

3.- Manifestation of the  ll-gear apc le  of Solar Act iv i ty  
in Heteorological Phenomena 

When comparing the  va r i a t ions  i n  the  troposqhere with those of 
s o l a r  a c t i v i t y ,  a t t e m ~ t s  were made in de tec t ing  i n  troposphere ind ices  

the  l l - y e a r  cycle,  analogously t o  t h a t  observable i n  the a c t i v i t y  of sun- 
spo t  formation. Whereas such l i n k s  were found i n  6ome l l -yea r  cycles ,  

they were not confirmed i n  the  others,  Wore o f t e n  two m a x i m a  were observed 
i n  numerous meteorological ind ices  i n  the course of an I l -year  cycle ,  

f a c t  which amy considered ,=s an ind ica t ion  of the absence of such l inks.  
In  the nonocrzph by B.M. Zubashev [2], 
is made on pages 276- 278, i r ?  which the  ex is tence  during an ll-year 
cycle  of two waves i n  the  tropospheric processes  is ind ica ted ,  

Two maxima i n  the  course o f  an l l -yea r  cyc le  are also noted in 

a compilation of numerous works 

the  ind icee  cha rac t e r i z ing  the c i r c u l a t i o n  in the  p lane tary  scale. I n  par- 
t i c u l a r  two m a x i m a  are also observed i n  the  recurrence of powerful b a r i c  

formations considered ir. the preceding p a r t  2. The m i - d l e  curve of Fig.2, 

borrowed from El], shows the number of cases ,  when ex t rene ly  powerful 
a l t i t u d e  b a r i c  formations were observed f o r  each winter  from 1949 t o  1962. 

The upper curve of l i g . 2  shows how the  suspot  a r e a  var ied  in the  

cu r ren t  l l -yea r  cycle. It is  seen t h a t  while t he  sunspot area curve has 
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one maxirllm i n  1957, a second m a x i m u m ,  besides  t h a t  of 1957, is observed 

also at the divide between 1959 and 1960 a t  the curve o €  nwber  03 cases 
of extre::?ly powerlul b a r i c  formatians. This second. maximum was about 

the sane me.mitude as the  preceding one. 4The explanat ion of the  appear- 

ance of t h a t  second niaxi.-;um is Given i n  the work by Gncvyshev [ 3 ] .  

Fig. 1.- Recurrence of apDearances i n  wintertime of extreme.ly 
hich values of pressure i n  the l o w r  s t a r to sphe re  for the  years  
1949- 1962. The numerals n e a r  i s o l i n e s  a r e  the conventional 
units of recurrence. The zone of g r e a t e r  recurrence is shaded. 

Consideration of the r e s u l t s  of observat ions of t he  solar corona 

outs ide  e c l i p s e s  (see [ 3 ] )  ha6 shown, t h a t  the i n t e n s i t y  of coronal  

l i n e s  (lotpier curve, Fig. 2) has two maxima i n  the 11-year cycle ,  which 

a r e  both of i d e n t i c a l  magnitude. The f i r s t  approximately coincides  i n  time 
1 



and by the hel iographic  position with t h e  mximum i n  the  sunspot forma- 

t i o n  a c t i v i t y ,  and the second is observed three  years  l a t e r ,  i .e.  a t  
the  same time as t he  second maximum on t h e  

curve f o r  the number of extremely powerful 

formations. Since i t  may be assumed t h a t  

t he  corona i n t e n s i t y  is proport ional  t o  

t h e  energy, t h e  frequency and densi ty  of  
corpuscular  streams passing through it ,  it 
is obvious t h a t  the e f f e c t s ,  induced by 

them i n  the  lower atmosphere of the Ear th  

m u s t  follow t h e  v a r i a t i o n s  in the i n t e n s i -  

t y  of coronal  l i n e s ,  The above-said is cor- 
roborated by t he  s i m i l a r i t y  of t h e  median 

and lower curves of Fig,  2, 

It w a s  shown i n  [33 t h a t  t he  pe- 

r i o d s  of greatest br ightnese  of the  s o l a r  

corona coincide i n  time with the f a s t e s t  

drop of sunspot formation ac t iv i ty .  T h i s  

expla ins  the  absence of analogy between 

the  upper and the  median curves of Fig. 2. 

It is i n t e r e s t i n g  t h a t  two maxima 
are a l s o  observed in comet v i s i b i l i t y  in 

the  course of t he  11-year cycle? The first 

Fig. 2.- Comparison of areas 
of sunspots  i n  mi l l i on ths  
f r a c t i o n s  of Sun's hemi- 
sphere (I) ,  number of cases  
of extremely powerful forma- 
t i o n s  in the uDper tropo- 
sphere and  s t ra tosyhere ,  
(11) and i n t e n s i t y  of t he  
coronal  l i n e  5 303 A i n  
s tandard u z i t s  (111) i n  
the  11-year cycle.- The 
years  are i n  abscissa .  

one coincides  i n  time with the  maximum of sunspot formatioE a c t i v i t y ,  

and the  second's onse t  come6 s e v e r a l  years l a t e r .  Conparison of br ight -  

nest3 flares of comets with geomagnetic d i s turbances  has shown, t h a t  even 

i n  t h a t  caee t h e  s o l a r  agent is t h e  corpuscular  r ad ia t ion .  
Therefore, the  presexxe of a second maximum in the  ind ices  of 

t ropospheric  a c t i v i t y  i n  the 11-year cyc le ,  became an important argument 

i n  favor  of proving t he  cond i t iona l i t y  of t ropospheric  processes  by the  

solar a c t i v i t y .  
-~ ~~ 

a8 was shown by Dobrovol'skig Ckl. 
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In t h i 6  connection t h e  numerous fac ts  of presence of two-summit 

p a t t e r n s  in the  l l -yea r  cycle ,  which were revealed in t he  run-off of 
Syr-Dar'ya and Amu-Dar'ya r i v e r s ,  and, by way of consequence i n  the  

l e v e l  of t h e  ualian erea, i n  t h a t  of the  Lake Vic tor ia ,  i n  thicknesses  

of r ibbon m a r l s ,  silts and clays,  According t o  geologic data ,  t he  dua l  

wave in t he  ll-year cycle ,  having received t h e  designat ion of t he  5-6 
y e a r  c y c l i c i t y ,  can be t r aced  over mi l l i ons  of years, 

The time i n t e r v a l ,  noted i n  the  cu r ren t  cycle  between two maxima 

of coronal  i n t e n s i t y  and the  geophysical events  connected with it, is 
equal  t o  three years  i n  the present  cycle ,  but  may have another value 

i n  o t h e r  ones. 

4. - CONCLUSION 
The r e su l t s ,  expounded i n  the  preceding two p a r t s ,  show t h a t  

processes  i n  the up.oer troposphere and lower s t r a tosphe re  are conditioned 

by solar a c t i v i t y ,  both, fro= the s tandpoint  of t h e i r  geographical d i s t r i -  

but ion and t h e i r  v a r i a t i o n  i n  time. A t  the  same t i n e ,  everything speaks 

in favor of the  fact, t h a t  t h e  agent, per turb ing  the lower l a y e r s  of 
the Ea r th ' s  atmosphere, is the co rmscu la r  rad ia t ion .  

'N?lile expounding these r e s u l t s  we d id  not  indulge in any d e t a i l e d  

desc r ip t ion  of the  method of work and ma te r i a l  u t i l i z e d ,  s ince  a l l  t h i s  

is descr ibed a t  length i n  113 and 131, but  we concentrated our a t t e n t i o n  

on the  p r i n c i p l e  aspec ts  of the cuestion. 'Jorks 11, 33 show,in p a r t i c u l a r ,  
t h a t  i n  case of t ropcqrf ier ic  processes, i nd ices  of spo t  formation a c t i v i t y  

cannot be u t i l i z e d  for comparisons, for they cha rac t e r i ze  the  i n t e n s i t y  

of u l t r a v i o l e t  r ad ia t ion .  This follows from the c lose  c o r r e l a t i o n  of 
ionosphere c h a r a c t e r i s t i c s  with spot  a r e a s  and Wolf number8, 

The r e s u l t s  descr ibed here po in t  t o  the g r e a t  value of coronal 
d a t a  as c h a r a c t e r i s t i c s  of Sun's corpuscular r ad ia t ion ,  

Main Astronomical Observatory 
of the  USSR Academy of Sciences 
Main Geophysical Observatory 
i n  the  name of A, I, Voyenkov 
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